Effect of exercise on rates of oxidation, turnover, and plasma clearance of leucine in human subjects.
We have previously hypothesized that increased muscle oxidation of leucine in starvation is an adaptive response to fuel deficiency in this tissue. To investigate this hypothesis further, we have measured the rates of oxidation, turnover, and plasma clearance of [1-14C]leucine in six obese subjects at rest and during 2 h of mild leg exercise. This experimental design was based on the fact that exercise has the greatest impact on energy expenditure in muscle, the principal site for leucine oxidation. Exercise produced a fourfold increase in oxygen consumption. The rate of alpha-decarboxylation of leucine was increased twofold by leg exercise, whereas there were modest decreases (13%) in the rates of turnover and plasma clearance of this amino acid. The plasma concentrations of lactate and alanine increased twofold during exercise, but plasma concentrations of leucine and other amino acids, glucose, beta-hydroxybutyrate, and insulin remained unaltered. Our data suggest that during exercise oxidation of leucine as an energy source increases, whereas the utilization of this amino acid as a substrate for protein synthesis decreases.